Recent reviews (1, 2) have summarized the significant advances in the elucidation of certain aspects of thyroid physiology resulting from studies utilizing radioactive iodine and improved chemical methods for the determination of iodine. Quantitative data defining the size of the thyroid hormonal pool and the rate and amount of "peripheral -utilization" or turnover of the thyroid hormone within this pool are, however, fragmentary (1).
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Estimates based on the thyroxine requirements in man at various basal metabolic levels indicate that approximately 10 mgm. of thyroxine are stored in the human body (3) . Values obtained by various methods for the daily thyroid hormone turnover in man are listed in Table I . Most recently, Riggs (1) has estimated that the half-life of thyroid hormone in tissues is 11.9 days.
This report is concerned with the experimental determination of the magnitude and turnover of the exchangeable thyroid hormonal pool in man based on the rates of disappearance from the circulation of endogenously labelled (I31) human thyroid hormone after its infusion into patients with normal and abnormal thyroid function.
MATERIALS AND METHODS
Seven patients with the classical symptoms, signs, and laboratory findings of thyrotoxicosis served as donors of endogenously labelled thyroid hormone. Each donor received 10.3 to 23.1 millicuries of I' for therapeutic purposes. The dosage was calcula'ted according to a previously described method (12) and delivered 15,000 R.E.P. to the donors' thyroid glands. Two to six days later blood was withdrawn from each donor under sterile precautions into acid citrate solution. After centrifugation for 30 minutes at 3,000 R.P.M., the plasma was separated under sterile conditions. Analysis by trichloracetic acid precipitation (13) and after dialysis showed 100 per cent protein-binding in five of the seven donors; the plasma iodine of the remaining two donors was 80 and 84 per cent protein-bound. Within an hour after withdrawal, the plasma was infused intravenously4 into the recipients 4 euthyroid patients, 2 with thyrotoxicosis, and 1 with spontaneous myxedema. The recipient's plasma was analyzed repeatedly at intervals for 23 to 70 hours after infusion for total and protein-bound I' according to methods previously described (13) .
The data were subjected to standard graphic analysis, as indicated in Figure 1 . Counts per minute per cc. of plasma were plotted as ordinate on semi-logarithmic paper against time following infusion as abscissa. The resultant curve could be resolved into straight line components, (1) an initial steep slope which could be mathematically resolved into several components, the first one of which is shown as an example in Figure 1 , and (2) a "slower" exponential component from which the halftimes (ti) of the disappearance of the infused material from the circulation were determined. The 4 The total body radiation dosage was calculated from the data of Marinelli, Quimby and Hine (14) and Marinelli (15) according to the method of Sterling (16) . The total radiation delivered by the infused I' ranged from .093 to .014 R.E.P. Thompson and Dickie (5) (116 pgm. hormonal I2) Rosenblum (6) 180 pgm./sq.M as i-thyroxine
Means (7) 100 mgm. U.S.P. thyroid Riggs (1) 85-90 pgm. l-thyroxine Mathematical analyses
Stanbury and associates (8 (22) based their estimation of the turnover rate of protein-bound iodine in dogs on a study of the disappearance rate of pooled radioactive rat plasma (10 to 12 rats) for the first six hours following its infusion into dogs. In the course of studies on the fate of radioactive i-thyroxine in humans, Myant and Pochin (23) infused into 3 euthyroid patients heparinized plasma obtained from thyrotoxic patients three days after receiving up to 10 millicuries IJ31. The plasma radioactivity was shown to have the same degree of butanol extractability as following tracer doses. They concluded "that natural thyroxine leaves the circulation more slowly than sodium thyroxine." This is in agreement with our observations regarding the early (four to six hours) portion of the curve of disappearance. Their published results (23) do not permit comparison with our data on the later component of the curve of disappearance which has been considered to represent turnover of thyroid hormone. In studies independent of those reported here, Tubiana (11) infused into 6 euthyroid subjects dialysed plasma from euthyroid humans previously treated with 50 to 100 millicuries I"31. The disappearance rate was followed from 4. The exchangeable and circulating hormonal pools have been estimated by the principle of isotope dilution and from the former the daily turnover has been calculated.
5. The exchangeable hormone pool (pugm.) averaged 399 + 44 in the 4 euthyroid subjects vs. 1142 and 648 in the thyrotoxic patients and 65 in the myxedematous patient.
6. The daily turnover (ugm. per day) averaged 119 + 11 in the 4 euthyroid subjects vs. 480 and 317 in the thyrotoxic patients and 26 in the myxedematous patient.
7. The method of study used permits delineation of another parameter of thyroid function; its application to varied aspects of thyroid physiology and pathology appears warranted.
